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FOR  ADDITIONAL  READING 


SUMMARY 


Tritium  is  a  radioactive  isotope  of  hydrogen  used  to  enhance  the  explosive  yield  of  every  thermonuclear 
weapon.  Tritium  has  a  radioactive  decay  rate  of  5.5%  per  year  and  has  not  been  produced  in  this  country 
for  weapons  purposes  since  1988  when  the  K  Reactor  at  Savannah  River  Site  in  South  Carolina  was  shut 
down  for  safety  reasons. 

To  compensate  for  decay,  tritium  levels  are  being  maintained  in  deployed  warheads  in  the  near  term  by 
recycling  and  reprocessing  tritium  recovered  from  dismantled  nuclear  weapons.  To  maintain  the  nuclear 
weapons  stockpile  at  the  level  called  for  in  the  Strategic  Arms  Reduction  Treaty  (START)  II  (not  yet  in 
force),  however,  a  new  tritium  source  would  be  needed  by  the  year  2011.  If  the  higher  stockpile  levels 
set  by  START  I  remain  the  target,  as  is  presently  the  case,  tritium  production  would  be  needed  by  2005. 

The  Department  of  Energy  (DOE)  looked  at  a  number  of  options  for  a  long  term  tritium  source  as  part  of 
its  Stockpile  Stewardship  and  Management  program.  Following  the  release  in  October  1995  of  a  final 
Progr^matic  Environmental  Impact  Statement  on  Tritium  Supply  and  Recycling,  DOE  on  December  6, 
1995,  issued  a  Record  of  Decision  to  pursue  a  dual-track  approach  to  develop  the  two  options  it 
considered  most  promising.  The  first  is  to  investigate  the  purchase  of  the  services  of  an  existing 
commercial  reactor  or  the  reactor  itself  to  supply  radiation  for  transforming  lithium  into  tritium.  The 
second  is  to  design,  build,  and  test  a  particle  accelerator  to  drive  tritium-producing  nuclear  reactions. 

The  Savannah  River  Site  was  selected  as  the  location  for  an  accelerator,  should  one  be  built. 

Both  options  could  meet  the  2011  deadline  but  only  the  commercial  reactor  option  could  be  ready  by 
2005.  If  tritium  is  needed  sooner,  an  interim  source  may  be  necessary.  One  such  possibility  is  the  DOE 
Fast  Flux  Test  Facility  (FFTF)  in  Hanford,  WA.  Two  recent  studies  provided  support  for  this  option,  and 
DOE  recently  decided  to  maintain  the  FFTF  as  a  backup  tritium  source. 

Several  issues  remain  to  be  resolved  before  a  long  term  source  can  be  built.  Included  are  technical 
uncertainties  with  the  accelerator  and  target  development  for  the  reactor  option,  the  wide  range  of 
possible  costs  of  the  various  options,  regulatory  actions  particularly  with  the  reactor  option, 
environmental  consequences  of  producing  additional  radioactive  materials,  and  nuclear  proliferation 
concerns  that  may  arise  if  civilian  and  defense  nuclear  operations  are  combined  on  a  single  facility. 
DOE'S  decision  to  keep  the  FFTF  available  as  an  option  has  also  generated  opposition  over 
environmental  concerns,  and  whether  there  should  be  defense  production  at  Hanford. 

Congress  has  expressed  other  concerns  about  the  program.  Report  language  with  FY1997  appropriations 
stated  that  DOE  is  not  proceeding  at  a  fast  enough  pace  in  developing  a  tritium  source.  In  its  FY1997 
appropriation.  Congress  added  $50  million  to  the  DOE  request  of  $100  million  to  accelerate  the 
program.  Recently,  a  report  by  the  House  National  Security  Committee  reiterated  this  concern  about  the 
lack  of  concrete  plans  by  DOE  for  resuming  tritium  production. 


MOST  RECENT  DEVELOPMENTS 


In  the  Energy  and  Water  Development  Appropriations  Act  for  FY1997,  Congress  appropriated  $150 
million  for  tritium  production  and  related  activities,  compared  to  DOEps  request  of  $100  million.  The 
conference  report  accompanying  the  bill  directed  DOE  to  inform  the  House  and  Senate  Committees 
before  it  began  any  tests  involving  tritium  targets  within  a  commercial  light  water  reactor.  The 
Chairman  of  the  House  National  Security  Committee,  in  a  recent  report,  stated  that  DOE  is  not  moving 
fast  enough  to  ensure  a  tritium  production  capability  when  needed.  In  a  related  development,  in 
December  the  Clinton  Administration  announced  a  two-track  plan  to  get  rid  of  50  tons  of 
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weapons-grade  plutonium,  including  its  use  as  mixed  oxide  to  be  burned  as  fuel  in  commercial  nuclear 
power  plants  The  impact  of  this  decision  on  tritium  production  remains  to  be  seen  DOE  recenTv 
announced  Its  intention  to  maintain  the  Fast  Flux  Test  Facility  (FFTF)  as  an  interim  MtiuTsluLe 
option  while  it  continues  to  pursue  its  two-track  strategy  for  a  long  term  source.  While  sumorted  bv 
some,  the  decision  has  also  drawn  opposition,  primarily  on  environmental  grounds.  ^  ^ 


BACKGROUND  AND  ANALYSIS 


Role  of  Tritium 

Why  It  Is  Needed 

Triti^  IS  a  cmcial  component  of  thermonuclear  weapons.  Tritium  gas  is  used  in  every  U  S  nuclear 

Its  explosive  yield.  A  typical  thermonuclear  device  consists  of  two  stages  a  primary 
tS  vilm  initiated,  and  a  secondary  where  the  main  thermonuclear  explosion  takes  5ace  ^ 

he  yield  of  the  pnmary  stage,  and  its  effectiveness  in  driving  the  secondary  to  explode  is  increased 
(boosted)  by  tritium  gas  which  xmdergoes  a  nuclear  fusion  reaction  with  deuteriunf  and  generates  a  laree 
amount  of  neutrons  to  'boosf  the  nuclear  bum  up  of  the  plutonium  or  highly  enriSed  urS  ^ 

Tritium  is  radioactive  and  has  a  relatively  short  half-life  of  a  little  over  12  years  As  a  result  the 
of  tritium  in  a  newly  manufactured  weapon  would  decay  by  5  5%  per  year  to  less  than  1  o/  nf  itc  n 

amount  in  seven  half-lives  or  87  years  Without  replenisffilnXS  tSilS, 

Site  rSR  t^  r  m  a  nuclear  reactor,  called  the  K  reactor,  at  the  DOE  Savannah  River 

Site  (SRS)  in  South  Carolip.  In  1988,  the  reactor  was  shut  down  for  safety  reasons  and  no  additional 

^.S.  for  Weapons  purposes.  Replenishment  of  tritium  in  the  stockpile 
iSf  tritium  from  existing  nuclear  weapons  as  they  are  dismantled  In 

By  1993,  based  on  the  annually  updated  Nuclear  Weapons  Stockpile  Plan  (NWSP)  DOE  and  DOD 
e  ermined  that  tritium  production  would  need  to  be  resumed  by  the  year  201 1  if  the  United  States  were 
to  maintain  its  weapons  stockpile  at  the  levels  set  by  START  II.  The  NWSP  is  the  blueSntbv  whi^ 
DOE  proposes  to  manage  the  nation's  nuclear  weapon's  stockpile  in  the  absence  of  Sg  Becau“f 
the  long  lead  time  required  to  set  up  a  tritium  production  facility,  it  was  realized  that  development  of 
prefe^ed  production  options  begin  immediately.  In  the  1996-2001  NWSP  the  President  directed  DOF 
to  folly  support  the  higher  START  I  nuclear  weapons  level  until  START  11  is  ratified  by  all  parties  and 
i^lemented.  At  Resent,  the  United  States  Senate  gave  its  advice  and  consent  to  ratify  the  treaty  in 

highSsT/?RT  nf not  ratified  START  II,  and  has  no  plans  to  do  in  the  foreseeable  future  The 
higher  START  I  level  requires  that  new  tritium  production  start  in  the  year  2005. 

What  Is  Tritium  and  How  Is  It  Made? 

isotope  of  hydrogen.  Atoms  of  a  particular  element  have  a  specific  number  of 
protons,  but  may  have  different  numbers  of  neutrons  in  their  nuclei.  All  the  different  forms  called 
isotope^  l^ve  that  elenient's  basic  chemical  properties  but  may  differ  in  their  atomic  properties  A 

one  protL  and  one  neutS  cKJeSerium 
and  an  atom  with  one  proton  and  two  neutrons  is  called  tritium.  ’ 

^d  deuterium  atoms  are  stable  and  not  radioactive.  But  tritium  atoms  are  radioactive 
with  a  half-hfe  of  12.43  years.  When  tritium  undergoes  radioactive  decay,  “er^^  to  tob^^ 

non-radioactive  form  of  helium,  helium-3.  The  half-life  is  the  time  it  takes  for  half  of  a  gi^n  nLber  of 
radioactive  nuclei  to  be  converted  to  helium-3.  ®  number  ot 
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Akhough  tritium  occurs  naturally  in  the  environment,  the  amount  is  too  small  for  practical  recovery 
Therefore  tritium  for  nucle^  weapons  must  be  produced  artificially.  There  are  two  ways  of  producing 
tritium,  both  involving  nuclear  reactions  using  neutrons.  In  the  first  way,  neutrons  are  made  to  strike  a 
htWaluminum  material.  The  neutrons  react  with  the  lithium,  producing  tritium 
^d  other  byproducts.  T^is  technology  has  been  used  to  produce  tritium  for  several  decades  at  the 
avannah  River  Site  (SRS)  m  South  Carolina.  In  the  second  method,  neutrons  react  with  an  isotope  of 
helium,  helium-3,  to  produce  tritium  and  normal  hydrogen  as  by-products.  Although  this  process  has 
been  proven  by  vanous  experiments,  the  helium-3  method  has  not  yet  been  used  in  any  tritium 
production  system.  ^ 

Tritium  Production  Technologies 

The  production  of  tritium  requires  the  generation  of  energetic  neutrons.  There  are  two  suitable  ways  of 
producing  such  neutrons:  nuclear  reactors  and  accelerators.  In  an  accelerator,  neutrons  are  produced  by  a 
process  called  spalktion.  Protons  accelerated  in  a  particle  accelerator  to  very  high  energies  strike  a  target 
TE  ^  energetic  protons  then  knock  neutrons  and  more  protons  off  of  the  tungsten  atoms 
like  billiard  balls.  These  neutrons  and  protons  then  knock  off  more  neutrons,  in  a  cascade  fashion.  In  a 
nuclear  reactor,  energy  is  produced  by  nuclear  fission,  or  splitting,  of  uranium  and  plutonium  atoms. 
Neutrons  ^e  used  to  produce  the  fission  in  the  first  place,  and  a  byproduct  of  this  reaction  is  more 
neutrons.  Most  of  these  neutrons  are  used  to  create  more  fission  reactions  —  a  chain  reaction  —  but  some 
neutrons  leave  the  reaction  region  -  the  reactor  core  -  without  initiating  a  fission  reaction.  These 
neutrons  are  available  for  other  nuclear  reactions  including  those  that  produce  tritium.  In  both  cases  the 

quantity  of  neutrons  produced  can  be  controlled  by  adjusting  parameters  inherent  to  the  accelerator  or 
nuclear  reactor. 


Congressional  Considerations 


DOE  Activities 


The  respon^bhty  of  maintaining  the  country's  nuclear  weapons  stockpile  is  assigned  to  the  Department 

Comprehensive  Test  Ban  Treaty  (CTBT)  by  President  Clinton  on 
September  24,  1996,  b^mg  further  testing  of  nuclear  weapons,  contemplates  that  the  U.S.  nuclear 
weapon  stockpile  is  to  be  maintained  primarily  with  a  science  based  approach  using  laboratory 
experiments  and  computer  simulations.  Weapons  activities  fall  within  DOEbs  Office  of  Defense 
Propams  and  consist  of  two  major  components:  stockpile  stewardship  and  stockpile  management.  The 
first  of  these  IS  charged  with  research  and  development  on  ways  to  ensure  the  safety  and  reliability  of  the 
existing  stockpile,  and  to  preserve  a  core  of  weapons-related  technical  and  scientific  expertise  The 
stockpile  management  component  is  responsible  for  stockpile  surveillance  activities  -  those  activities 
designed  to  ensure  the  safety,  reliability  and  performance  of  the  existing  stockpile,  including 
remanufacture  of  existing  weapons,  and  for  all  tasks  related  to  the  production  of  nuclear  weapons 
1  ntium  activities  he  within  the  stockpile  management  program. 

Historically  tritium  has  been  produced  at  the  K  Reactor  and  other  reactors  at  the  Saveinnah  River  Site 
iu  ^  n  ^  *  reactors  \vere  shut  down,  tritium  production  declined  and  halted  altogether  in  1988  when 
n  .  upgrades.  In  the  same  year,  DOE  started  the  New  Production 

Reactor  (NPR)  project  to  develop  a  long  term  source  of  tritium  to  replace  the  aging  K  Reactor.  In 
Septernber  1 992,  the  Bush  Administration,  under  pressure  from  Congress  and  citing  reduced  tritium 

NPR  until  1995  and  stopped  all  the  reactor  design 

efforts.  With  the  signing  of  START  II  by  President  Bush  in  1993,  the  number  of  active  nuclear  warheads 
^  the  need  for  tritium  were  dr^atically  reduced.  At  that  time,  the  Department  of  Defense  (DOD)  and 
DOE  concluded  that  recycling  the  existing  tritium  from  the  deactivated  warheads  could  suddIv  the 
needed  tritium  until  a  new  source  was  ready.  ' 

DOE  both  declared  that  due  to  the  long  lead  time  for  construction  and  the  depletion 
of  tritium  by  radioactive  decay,  a  tntium  production  development  program  must  be  started  immediately. 
During  the  FY1993  budget  process.  Congress  directed  DOE  to  prepare  and  submit  a  report  on  tritium 
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supplies  and  the  necessary  schedule  to  resume  tritium  production.  Again  in  the  FY1994  Defense 
Authorization  Act,  Congress  directed  DOE  to  study  tritium  production  and  identify  the  selected 
technology  by  March  1995.  A  part  of  the  decision  making  process  is  the  issuance  of  the  Programmatic 
Environmental  Impact  Statement  (PEIS).  In  March  1995  DOE  released  the  draft  PEIS,  without  making  a 
Recydhig^  selected  technology.  In  October  1995  DOE  issued  its  final  PEIS  for  Tritium  Supply  and 


The  PEIS  evaluated  the  alternatives  for  siting,  construction,  and  operation  of  tritium  supply  and 
recycling  facilities  at  each  of  five  candidate  sites:  the  Idaho  National  Engineering  Laboratory  the 
Nevada  Test  Site,  the  Oak  Ridge  Reservation,  the  Pantex  Plant,  and  the  Savannah  River  Site  ’idaho 
National  Engineering  Laboratory  (INEL)  is  one  of  DOE^s  primary  research  and  development  centers  on 
reactor  performance  and  breeder  reactor  development.  The  Nevada  Test  Site  (NTS)  is  the  site  for 
conducting  underground  nuclear  tests.  The  Oak  Ridge  Reservation  (ORR)  Y-12  plant  is  the  primary 
location  for  certain  defense  program  missions,  including  the  dismantling  of  some  nuclear  weapons 
components  retiraed  frorn  the  stockpile,  producing  some  weapon  components,  providing  stockpile 
support  for  ur^ium  and  lithium,  storing  special  nuclear  materials,  and  providing  special  manufacturing 
support  to  DOE  programs.  The  Pantex  Plant  near  Amarillo,  TX  at  present  is  the  only  active  site  for 
nucle^  weapons  disassembly  and  for  storage  of  certain  components.  The  Hanford  Site  near  Richland 
WA,  IS  the  location  of  the  Fast  Flux  Test  Facility  (FFTF)  which  can  be  used  to  produce  tritium  on  a 
limited  scale.  The  Savannah  River  Site  (SRS)  is  the  nation|)s  primary  facility  for  tritium  recycling  to 
provide  tritium  for  weapons  in  the  nuclear  stockpile.  Evaluation  of  the  environmental  impacts 
conpdered  Ae  impacts  on  land  resources,  site  infrastructure,  air  quality  and  acoustics,  water  resources 
geology  and  soils,  biotic  resources,  cultural  and  paleontological  resources,  socioeconomics  radiological 
and  hazardous  chemical  impacts  during  normal  operation  and  accidents  to  workers  and  the  public  waste 
management,  and  transport  between  sites.  The  PEIS  also  compared  the  impact  when  no  action  (to 
implement  new  tritium  production)  is  taken. 

Based  on  the  analysis  of  the  PEIS  and  other  considerations,  on  December  6,  1995  the  DOE  issued  the 
Record  of  Decision,  Tritium  Supply  and  Recycling  Facilities,  which  committed  DOE  to  pursue  a  dual 
track  strategy  to  ensure  an  adequate  tritium  production  capability.  The  dual  track  approach  is  to:  (1) 
initiate  the  purchase  of  an  existing  commercial  reactor  or  irradiation  services  with  an  option  to  purchase 
the  rpctor  and  convert  it  to  a  defense  facility;  and  (2)  design,  build,  and  test  critical  components  of  an 
ac^lerator  system  for  tntium  production  (called  Accelerator  Production  of  Tritium  of  APT)  According 
o  ^PPJ^oach  would  be  available  by  2005  while  the  accelerator  would  be  operational  bv 

2007 .  ^e  Savannah  River  Site  (SRS)  was  selected  as  the  location  for  an  accelerator,  should  one  be 
built.  Furthermore,  the  tritium  recycling  facility  at  SRS  will  be  upgraded  and  consolidated  to  support 
both  options.  On  September  5,  1996,  the  Secretary  of  Energy  selected  Bums  and  Roe  Enterprises  Inc. 
to  (temonstrate  the  APT  concept  at  Los  Alamos  National  Laboratory,  and  to  design  the  accelerator  at  the 


^  decision,  the  target  date  for  completion  of  the  long  term  tritium  source  was  still  that 

set  by  START  II  requirements,  the  year  2011.  With  the  shortening  of  the  schedule  as  a  result  of  the 
President  s  decision  to  use  the  START  I  stockpile  numbers,  the  DOE  has  announced  that  an  interim 
tritium  source  might  be  necessary  if  the  accelerator  option  is  selected.  No  decision,  however  about  the 
nature  of  this  interim  source  has  been  made  at  this  time.  ’ 


Total  fimding  for  DOE  weapons  activities  amounted  to  $3.46  billion  in  1996  For  FY1997  Congress 
appropriated  $3.91  billion  compared  to  a  request  of  $3.71  billion.  The  appropriation  provides  $1  66 
billion  for  stockpile  stewardship,  $1.93  billion  for  stockpile  management,  and  $0.33  billion  for  program 
management.  The  tritium  source  program  first  appeared  as  a  budget  line  in  FY1996  at  which  time  it 
received  $75  million.  For  FY1997,  DOE  requested  $100  million.  Congress,  however,  appropriated  $150 
million.  From  1993  to  1995,  DOE  spent  $30  million  for  research  and  development  on  the  APT  concept 
at  the  Los  Alamos  National  Laboratory  (LANL).  ^ 


^  spend  the  largest  fraction  of  its  tritium  activity  appropriation  ($125  million) 
on  the  APT  project.  It  will  continue  its  efforts  to  demonstrate  tritium  production  with  accelerator 
technology  using  the  existing  linear  accelerator  at  LANL.  The  remaining  $25  million  will  go  to 
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developing  the  commercial  light  water  reactor  option.  Major  activities  will  include  development  of 
targets  and  the  capability  to  extract  tritium  from  them,  and  initial  efforts  to  acquire  a  reactor  and  begin 
tritium  operations.  DOE  plans  to  make  a  conditional  selection  of  a  reactor  either  for  purchase  or  for 
providing  irradiation  services  in  1998.  According  to  DOE  at  a  January  1996  informational  meeting  with 
the  nuclear  power  industry,  at  least  13  U.S.  utility  companies  have  expressed  an  interest  in  providing 
irradiation  services  for  the  production  of  tritium.  These  include  the  Arizona  Public  Service  Co.  (Palo 
Verde  1, 2  and  3  power  plants);  Centerior  Energy  (Perry  2);  Florida  Power  and  Light  Co.  (St.  Lucie  2); 
Georgia  Power  Co.  (Vogtle  1  and  2);  Houston  Lighting  and  Power  (South  Texas  1  and  2);  Illinois  Power 
Co.  (Clinton);  Niagara  Mohawk  Power  Co.  (Nine  Mile  Point  1  and  2);  N.C.  MPA  and  Piedmont  MPA 
(Catawba  2);  S.C.  Electric  and  Gas  (Summer);  Tennessee  Valley  Authority  (Bellefonte  1  and  2); 

Virginia  Power  (North  Anna  1  and  2,  Surry  1  and  2);  Wisconsin  Public  Service  Co.  (Kewaunee);  and 
WPPSS  (WNP-1).  At  most  two  reactors  will  be  needed  to  meet  the  tritium  production  needs. 

Recently,  DOE  announced  that  it  will  reconsider  using  the  Fast  Flux  Test  Facility  (FFTF)  at  Hanford  as 
a  back-up  source  for  tritium  production.  In  particular,  the  facility  will  remain  open  for  at  least  two  more 
years  in  a  "hot  standby"  mode.  In  other  words,  it  will  be  capable  of  starting  up  without  the  need  to 
re-fuel.  The  FFTF  had  been  scheduled  for  shut  down,  but  recent  reports  by  an  independent  study  group, 
JASON,  and  a  consulting  firm  indicated  that  the  reactor  could  be  used  for  interim  production  of  tritium 
over  the  period  2006  to  2016. 

Current  thinking  by  DOE  is  that  the  FFTF  could  serve  as  an  interim  source  until  a  permanent  source  is 
built.  If  tritium  requirements  were  to  drop  because  of  a  new  arms  reduction  agreement,  it  is  possible  that 
the  FFTF  could  become  the  primary  source  of  tritium.  According  to  DOE  officials,  the  added  cost  to 
keep  the  FFTF  as  a  tritium  source  option  would  be  about  $7  million  over  the  next  2  years.  This  figure 
compares  with  $88  million  already  budgeted  for  FFTF  operations  over  that  period.  Extensive 
development  work  and  additional  testing  would  be  needed  before  the  FFTF  could  be  producing  the 
necessary  quantities  of  tritium. 

In  related  matters,  DOE  announced  it  will  issue  a  request  for  proposals  from  utilities  interested  in 
providing  commercial  reactor  services  or  selling  a  reactor  to  DOE  for  tritium  production.  A  contract  to 
one  or  more  utilities  is  expected  to  be  awarded  by  early  1998. 

Program  Issues 

Although  DOE  has  decided  on  the  dual  track  course  toward  selection  of  a  technology  for  production  of 
tritium,  the  program  remains  controversial.  Most  of  the  controversy  concerns  the  choice  of  technology. 
Indeed,  before  the  Record  of  Decision  there  were  some  indications  that  DOE  had  already  decided  upon 
accelerator  production  of  tritium  (APT)  as  the  primary  choice.  Several  reasons  were  behind  this  decision 
including  a  desire  to  continue  operation  of  the  linear  accelerator  facility  at  the  Los  Alamos  Neutron 
Science  Center  (LANSCE)  where  much  of  the  development  work  for  the  APT  targets  would  take  place. 
In  addition,  concerns  may  have  been  expressed  by  some  in  the  Administration  about  the  need  to 
construct  a  new  nuclear  reactor  probably  contributed  to  the  decision.  Congressional  action  (primarily  a 
task  force  set  up  by  the  Speaker  ~  see  below),  however,  caused  DOE  to  reconsider  and  to  add  the 
existing  commercial  reactor  option  when  the  Record  of  Decision  was  issued. 

Target  Date.  Although  current  policy  is  set  to  meet  the  2005  target  for  a  new  tritium  production  source, 
there  are  those  who  believe  that  completion  of  that  source  can  be  extended  well  beyond  that  deadline.  If 
and  when  START  II  is  ratified  by  Russia,  the  need  for  tritium  production  would  be  extended  to  the  year 
2011  because  the  number  of  strategic  warheads  remaining  in  the  stockpile  would  be  substantially  lower 
than  the  START  I  limits  which  define  the  2005  target.  The  START  II  calls  for  a  stockpile  of  3,500 
nuclear  strategic  warheads. 

Many  argue  that  further  nuclear  weapons  reduction  beyond  the  START  II  limits  is  possible  with  the 
result  that  additional  years  would  be  available  to  recycle  tritium  from  dismantled  warheads  since  the 
tritium  production  schedule  included  an  additional  5-  year  reserve.  Recently  a  number  of  nuclear  arms 
control  advocates  have  argued  for  further  reductions  to  around  1,000  deployed  warheads.  In  that  case, 
the  need  for  new  tritium  production  could  be  pushed  back  to  the  year  2035  by  the  recycling  of  the 
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tritium  from  the  deactivated  warheads.  In  December  1996  retired  Air  Force  General  George  Lee  Butler 
former  Coi^ander  in  Chief  of  Strategic  Air  Command  (CINCSAC),  together  with  retired  (ineral  ’ 
Andrew  J.  Goodpaster  and  60  other  generals  and  admirals  around  the  world,  called  for  additional 
reduction  m  nuclear  arms  and  the  phased  elimination,  with  verification,  of  all  nuclear  arms  Defense 
Secretary  William  Peny  however  has  rejected  further  unilateral  cuts  in  U.S.  nuclear  weapons  until  tiie 
Russians  have  ^fied  START  II  At  this  time,  there  have  been  no  official  proposals,  dtS  from 

the  Actoinistration,  for  additional  nuclear  weapons  stockpile  reductions.  But  more  calls  for 

nuclear  arms  reduction,  possibly  leading  to  elimination  of  nuclear  arsenals,  are  likely  in  the  next  few 
ycETs. 

Interim  Sources  -  Fast  Flux  Test  Facility  (FFTF).  If  there  is  no  change  in  the  current  target  date 
h(^ver,  then  Ae  question  of  an  interim  source  becomes  important.  One  option  is  to  upgrade  existing 
*'®,f^h3rs.  Currently  four  DOE  research  reactors  are  operational:  the  High  Flux  Isotope  Reactor  at 

Reacto^n^t  tE  Brookhaven  National  Laboratory;  the  Experimental  Breeder 

Reactor  II  at  the  Idaho  National  Engineering  Lab  (INEL);  and  the  Advanced  Test  Reactor  also  at  INEL. 
However,  none  of  these  facilities  have  the  capacity  to  meet  the  projected  stockpile  tritium  requirements. 

Of  the  non-operational  DOE  reactors,  only  one  is  capable  of  producing  a  significant  amount  of  tritium 
the  Fast  Flux  Test  Facility  (FFTF)  at  the  Hanford  Site,  WA.  A  recent  studX  jSma  ’ 

advising  DOE  on  Defense  matters)  expressed  Jireasonable  confidenceb 
that  the  FFTF  could  be  made  to  produce  about  1.5  kg  of  tritium  per  year,  nearly  75%  of  the  proiected  2 
kg  requirement.  The  JASON  group,  in  its  final  report,  expressed  concern  about  whether  the  FFTF  could 
be  restarted  to  meet  the  2005  target  date  due  to  significant  testing  requirements  and  "formidable 
bureaucratic  barriers  such  as  regulatory  requirements.  They  did  not,  however,  identify  any  maior 
technical  barriers.  Recentiy  a  private  company  offered  to  assume  operation  of  the  FFTF  ami  make  the 
necessaty  modifications  for  the  reactor  to  produce  tritium.  The  company  proposed  to  lease  the  reactor 
and  contract  vwth  DOE  to  provide  tritium  for  10  years  starting  in  2000. 

A  consulting  fim  hired  by  DOE  recently  completed  an  examination  of  the  use  of  the  FFTF  as  an  interim 
source.  The  study  found  that  the  reactor  would  be  a  "cost-effective  backup"  for  tritium  production  and 

cheaper  than  the  other  two  options  even  over 
a  more  extended  period.  As  described  above,  DOE  decided  to  add  the  FFTF  as  an  option  for  am  interim 
tritium  production  source.  If  needed  the  FFTF  would  supply  tritium  for  a  period  of  about  10  reals  an™ 
convert  to  theproduc  ion  of  medical  isotopes  at  the  end  of  that  period.  Right  now,  however  the 
production  of  medical  isotopes  from  the  FFTF  could  not  compete  with  lower  cost  sources  The  DOE 

morc  time  for  it  to  develop  one  of  its  two  long  term  options,  the  accelerator 
production  of  tritium  facility  or  the  commercial  reactor. 

Nevertheless,  there  is  still  considerable  opposition  to  using  the  FFTF.  In  particular,  the  Governor  of 

Northwest  j^htical  leaders  and  environmental  activists  in  opposing  the  restart 
FTF.  These  groups  argue  that  DOE  should  not  be  spending  money  to  restart  the  reactor  when  there 
cleanup  work  to  be  done  at  the  Hanford  site.  Other  arguments  are  that  using  the  reactor  for 
^  weapons  Program  would  be  illegal  and  not  consistent  with  the  current  cleanup  mission  of  Hanford. 
There  is  also  hkely  to  be  oppc^ition  from  those  who  are  concerned  that  restarting  the  FFTF  would  divert 
resomces  from  the  Savannah  River  Site  which  has  been  selected  for  the  accelerator  production  of  tritium 
acility.  They  already  contend  that  the  FFTF  will  not  be  able  to  supply  the  necessary  tritium. 

In  its  decision  to  retain  the  FFTF  option,  DOE  stated  that  the  additional  cost  would  be  small  -  about  $7 
million  over  2  ye^  -  and  would  not  divert  fimds  from  cleanup.  Some  supporters  of  this  decision  argue 
Sinl  .nH®  *^terim  source  could  permit  construction  of  the  accelerator  facility  at  a  slower 

mflation  over  thm^iod  Whether  this  reduction  is  possible  depends  on  the  course  of 

Another  interim  option  is  the  possibility  of  purchasing  tritium  from  a  foreign  source.  Tritium  has  been 
produced  m  reactors  for  defense  purposes  in  several  countries  such  as  Russia,  Britain,  and  ftance. 

TEpiy^ri^  produced  as  a  by-product  in  Canada  although  Canada  prohibits  its  use  in  weapons. 

There  are  no  treaty  prohibitions,  however,  to  foreign  purchases.  The  purchase  of  tritium  from  foreign 
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sources  was  considered  by  DOE,  but  rejected  largely  because  of  concerns  it  could  place  U.S.  national 
security  at  risk.  In  view  of  the  changed  target  date  from  201 1  to  2005,  however,  DOE  may  reconsider 
this  option  as  a  temporary  measure,  particularly  if  the  FFTF  option  does  not  develop  for  whatever 
reason. 

Long  Term  Sources.  Of  the  two  tracks  being  considered  by  DOE  for  a  long  term  source,  the 
commercial  reactor  option  -  either  purchase  of  radiation  service  or  purchase  of  a  commercial  reactor  - 
probably  involves  the  least  technical  risk,  although  the  APT  concept  also  appears  relatively 
straightforward.  Presently  there  are  1 10  nuclear  power  plants  operating  in  the  United  States.  These 
reactors  could  be  used  to  produce  tritium  by  placing  lithium-6  target  rods  within  the  reactor  core.  This 
may  require  the  redesign  and  evaluation  of  the  neutron  absorbing  control  rods,  but  the  impact  on 
electricity  power  production  should  be  minimal.  The  tritium  production  target  rods  can  be  removed  at 
the  same  time  the  reactor  is  refueled,  about  every  18  months.  The  quantity  of  irradiation  services  can  be 
scaled  according  to  the  amount  of  tritium  needed  for  the  stockpile.  Target  rod  development  thus  far  has 
dernonstrated  feasibility,  but  development  and  qualification  have  not  yet  been  completed.  In  addition, 
additional  facilities  would  be  required  to  extract  the  tritium  for  use  in  weapons.  DOE  has  selected 
Southern  Company's  Vogtle  nuclear  plant  and  Tennessee  Valley  Authority's  Watts  Bar  reactor  to  test 
tritium  production  assemblies. 

A  significant  potential  concern  with  this  option  is  that  a  commercial  reactor  would  not  be  under  the 
control  of  DOE.  It  is  possible  that  future  changes  in  the  electric  utility  industry  could  cause  the  utility 
owner/operator  to  decide  that  the  reactor  was  no  longer  economic  to  operate.  If  DOE  had  to  take  over  the 
reactor  at  that  point  and  could  not  obtain  a  {isubsidyf  from  the  sale  of  electric  power  from  the  plant,  its 
operational  costs  might  suddenly  grow  substantially.  In  addition,  there  are  potential  regulatory  and  ’ 
environmental  problems  that  could  arise  in  the  option.  These  possible  issues  are  discussed  in  more  detail 
below. 

The  purchase  of  a  commercial  nuclear  reactor  by  DOE  would  eliminate  potential  uncertainties  connected 
with  the  utility  owner/operator.  Most  of  the  existing  commercial  nuclear  reactors,  however,  are  in  the 
middle  or  tail-end  of  their  designed  life-cycle.  The  conversion  of  a  commercial  reactor  for  the  40  years 
of  tritium  production  may  require  substantial  investment  in  upgrading  the  facility  as  well  as  insuring  the 
safety  of  the  reactor.  The  purchase  of  a  partially  completed  reactor  might  be  preferred,  depending  on  the 
cost  for  completion,  although  the  reactor  may  not  be  in  a  suitable  location.  The  cost  of  decommissioning 
the  reactor  at  the  end  of  the  tritium  production  life-cycle  is  highly  uncertain,  but  is  likely  to  be  very  high 
based  on  current  site  cleanup  experiences.  Finally,  there  would  be  some  regulatory,  environmental  and 
non-  proliferation  issues  as  discussed  below. 

Construction  of  a  new  reactor  has  also  been  considered  by  DOE  but  was  not  part  of  the  Record  of 
Decision.  If  purchase  of  radiation  services  does  not  prove  to  be  feasible,  however,  DOE  may  once  again 
consider  this  option.  There  are  several  reactor  designs  which  DOE  could  consider.  The  reactor  for 
producing  tritium  would  be  fueled  with  enriched  uranium  rods  similar  to  those  used  in  existing  light 
water  reactors  (LWR).  The  small  light  water  reactor,  in  the  range  of  600  MW,  might  face  fewer 
regulatory  delays  than  other  candidates  because  it  is  a  proven  technology  although  it  has  not  been  used 
in  tritium  production.  A  large  light  water  reactor,  which  would  produce  electricity  in  the  range  of  1,100 
to  1,300  MW,  would  have  a  production  rate  well  above  that  required  by  the  DOE  stockpile  management 
program  and,  therefore,  could  compensate  for  unexpected  down  time. 

Another  possibility  is  the  heavy  water  reactor  which  is  the  technology  previously  used  for  tritium 
production  at  the  Savannah  River  Site  (SRS).  Such  a  reactor  may  cost  more  than  an  equivalent  LWR  and 
be  subjected  to  more  regulatory  uncertainty.  In  this  connection,  the  K  Reactor  at  SRS  may  be  a 
candidate.  It  is  the  only  DOE  reactor  specifically  designed  to  produce  nuclear  materials  capable  of 
returning  to  operation.  The  K  Reactor  is  presently  in  jjcold  standbyj)  after  it  was  shut  down  in  1988  for 
safety  upgrades.  However,  the  reactor  was  designed  in  the  1940s,  and,  according  to  the  DOE  PEIS,  it 
may  not  be  possible  to  upgrade  it  to  the  level  needed  to  meet  the  nation's  long  term  tritium  requirements 
regardless  of  the  level  of  investment  made  in  the  facility. 

The  construction  of  a  multipurpose  reactor  which  could  be  used  to  produce  tritium,  generate  electricity. 
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repon  recommended  that  the  missions  of  tritto  prolctiSilZlm  ffisS 

factor.  Pre^ntly  these  functions  are  managed  by  two  different  offices  within  DOE  the 

MaterialsWrol  and  Di^SioS* The  tI? 
Force  argued  that  combining  the  two  missions  would  result  in  the  highest  assurance  nf  a  reHaKi^  tr-+- 
source  and  lowest  cost  to  the  taxpayer.  One  Member  of  the  task  fcmfKvnrmed 

he  h^«e?  whether  it  be  a  reactor  or  accelerator  or  multipurpose  reactor  should 

ste  Sc^drS’”'"*^  “  eva,na«„rSe““ 

li=SS 

partially  subsidized  by  federal  funds  for  tritium  production.  ^ 

In  a  related  development,  the  Clinton  Administration  announced  in  December  1996  a  two-track 

I  •  "  of  50  tons  of  weapons  grade  plutonium,  ineW^  its  uLafmS  oxide 

ffl.“;ngrpS«r& 

TTie  second  option  in  pOE^is  dual  track  approach,  accelerator  production  of  tritium  tAPTl  is  a 

departure  from  previous  approaches.  Existing  DOE  particle  accelerators  Le  capable  of 
p  ducing  only  a  small  amount  of  tritium.  The  research  accelerators  were  designed  for  oulsed  and  nnt 
continuous,  operation  at  low  power  levels  (about  800  KW)  A  production  acceferatnr  wmiiri  e 
to  deliver  a  high  power  proton  beam  at  100  MW,  or  two  orders^ of  magnitude  greater  TOle  die  APT 

to  be  demonstrated  on  anything  approaching  the  scale  required  for  the  stockpile  research 
w  vrf  conducted  at  Los  Alamos  National  Laboratory  (LANL)  to  demonstrate  its 

feasibility  The  accelerator  facility  which  is  part  of  the  Los  Alamos  Neutron  sSce  Cente^  i?beine 
or  this  R&D.  As  mentioned  above,  DOE  has  contracted  to  begin  this  phase  of  APT  development. 

The  advantages  of  APT  are  that  it  does  not  create  additional  high-level  nuclear  waste  and  that  safptv 

atom  1*  *’’=  »  ^<»tial  ™ou„f o?totiower  - 

a^oximaieiy  OT  mL  io'ITg!  mfdtt  of 

u  accounting  for  the  cost  of  money)  of  several  candidate 

all  thP  f  f- ^  commercial  ?eactor  yields  the  loTst  cost  LtSe^o^ 

ml  the  options,  a  mean  value  for  the  discounted  life  cvcle  co^^t  nf  ^  1  9  i  *  j  i? 

facilit  ^  mean  value  of  discounted  life  cycle  cost  of  $5.1  billion  ^OfcourseV^APT^ 

facil  ty  would  not  produce  any  electricity  but  would  require  a  substantial  amount  to  power  the  ^ 


9  of  13 


4/14/97  9:11  AM 


The  Department  of  Energy's  Tritium  Production  Program 


http://www.cnie.org/nle/eng-3 1  .html 


facility,  the  amount  of  triti^  production,  the  cost/revenue  of  electricity,  construction  operation 
maintenance,  and  decommissioning  the  site  at  the  end  of  the  production  cycle.  "  * 

Environmental  and  Safety  Concerns.  Important  factors  influencing  the  decision  about  tritium 
production  tec^ology  are  the  potential  impact  of  the  candidate  technologies  on  the  environment  and 
of  the  production  facility.  Common  to  all  the  reactor  optiL  are  conSm^armreactor 
safety  and  the  generation  and  management  of  radioactive  waste.  Since  the  1970s  no  new  commercial 
nuclear  reactor  been  built  in  the  United  States.  The  major  reasons  have  heeX  Mgh  nuclear 
pow'er  compar^  to  other  electric  power  generation  technologies,  and  the  slowdown  in  the  growth  of 
electnc  power  demand  which  left  substantial  excess  generation  capacity.  In  addition,  there  h^TLl 
concerns  about  reactor  safety.  While  the  U.S.  nuclear  power  industry  has  a  generally  excellent  safety 

ruWktowtS 'S  S'p^vJer 

difficulty  in  disposing  of  such  waste  remains  and  this  fact  has  also 
tu  resist^ce  toward  construction  of  additional  nuclear  reactors.  The  public  is  concerned 

storage  of  nuclear  wast^,  and  the  high  cost  of  cleanup  upon  the  decommissioning  of  the 
reactor  or  m  case  of  ^  accident.  The  APT  is  not  a  reactor  and  would  not  generate  any  spent  fuel  nor 
would  there  be  any  significant  safety  concerns.  Because  nuclear  reactions  would  take  place  in  the  APT 

wnn&r®  result.  It  would  be  a  small  amount,  hoLver,  and  all  of  it 

would  be  low  level  waste  (waste  whose  radioactive  byproducts  emerge  at  low  energy  and  are  far  less 

d^gerous  than  byproducts  from  nuclear  reactors).  The  principal  environmental  consequence  of  an  APT 
facility  would  likely  be  the  l^ge  amount  of  electric  power  which  would  be  required.  This  power  w^ld 

Replatoty  and  Proliferation  Concerns.  Regulation  is  also  an  issue  for  the  choice  of  production 

SI”®’'  “P"™  ““■’■I''  ‘“‘='5'  to  •he  current  nuclear  po^r  plant 

regulatory  process.  Presently  commercial  reactors  are  licensed  and  regulated  bv  the  Nuclear  Reanlatrtrv 

Conimission  (NRC).  The  DOE  assumes  that  an  existing  facility  used  to  make  tritium  for  the  departmem 
would  remain  licensed  by  the  NRC,  with  license  amendments  for  insertion  of  tritium  target  rods. 

urthermore,  similar  NRC  licensing  and  regulatory  process  and  structure  would  be  employed  for  the 
construction  and  operation  of  new  reactors.  In  June  1996,  DOE  and  NRC  signed  a  MemorLdum  of 

concerning  DOE's  future  use  of  NRC-regulated  facilities  to  produce  tritium  for 
lear  weapons.  The  agreement  established  a  basis  for  NRC  review  and  consultation  on  DOE's  possible 

reactors  or  of  irradiation  services  from  commercial  reactors  This 
“f  I""  of  commercial  reacrSSm 

I^oduction.  For  the  APT ,  regulatory  delay  appears  to  be  less  likely  since  the  accelerator  would  not  have 
to  undergo  the  same  safety  and  licensing  process  as  a  reactor. 

pother  issue  which  has  been  raised  is  the  possible  nuclear  proliferation  consequences  of  using  civilian 
facilities  for  weapons  tritium  production.  The  separation  of  civilian  and  militai?  use  of  atomS  eSrgvTs 
a  long-standing  U.  S.  policy,  partly  to  protect  against  unauthorized  use  of  weapons  grade  nuclear 
materials.  Since  tritium  is  not  considered  to  be  special  nuclear  material,  however,  tritium  production 

Tsecfton  5?eTf  Ae  AFA  ^  statutory  impediment 

IS  section  57e  of  the  AEA,  which  forbids  special  nuclear  material  produced  in  a  commercial  reaSor  from 

being  used  for  nuclear  explosive  purposes."  That  section  was  intended  to  prevent  plutonium  created  in 
nuclear  power  plants  during  normal  operation  from  being  separated  for  weapons  use  DOE 
officials  have  raised  the  possibility  that  section  57e  could  be  interpreted  Is  prohibitiSomu^  created 
in  commercial  reactors  from  being  used  to  produce  tritium  for  nuclear  weapons.  Production  of 
substantial  quantities  of  tritium  in  a  commercial  nuclear  reactor  likely  would  call  attention  to  the 
appropnate  uses  of  wmmercial  nuclear  reactors.  Indeed,  this  possibility  was  cited  by  DOE  as  one  of  the 
reasons  it  selected  the  APT  concept  as  a  candidate  tritium  source. 

On  March  29, 1996  the  environmental  group  Greenpeace  issued  a  statement  opposing  DOE's  proposal  to 
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use  commercial  reactors  for  tritium  production  or  plutonium  disposition.  Greenpeace  contended  that 
DOE'S  use  of  a  commercial  reactor  to  produce  tritium  or  to  bum  plutonium  would  effectively  force 
consumers  to  support  nuclear  programs  opposed  by  many  U.S.  citizens.  This  opposition  is  likely  to 
intensify  as  DOE's  decision  on  a  commercial  reactor  for  a  tritium  source  nears,  although  according  to  the 
Nuclear  Non-proliferation  Treaty  (NPT)  the  production  of  tritium  in  a  commercial  reactor  is  not  a 
proliferation  issue.  There  is  concern,  however,  that  the  use  of  civilian  nuclear  reactors  for  the  production 
of  weapons  material  may  set  a  bad  precedent.  Again,  an  APT  facility  would  not  have  this  difficulty  since 
the  accelerator  would  be  a  dedicated  defense  facility  in  its  tritium  production  mode.  If  also  used  for 
scientific  research,  however,  it  is  possible  that  such  concerns  would  be  raised. 

Schedule.  According  to  DOE  analyses,  all  of  the  options  presented  here  have  high  probability  of 
meeting  a  201 1  tritium  production  date,  the  original  target  set  by  START  II  weapon  levels.  Some 
options,  however,  could  not  meet  a  2005  deadline.  In  particular,  an  APT  facility  would  not  be  available 
imtil  2007.  The  quickest  way  to  secure  a  long  term  source  appears  to  be  purchase  of  irradiation  services 
from  the  civilian  nuclear  power  industry,  in  which  case  the  production  of  tritium  could  occur  as  early  as 
2004.  The  purchase  of  an  existing  or  partially  completed  commercial  reactor  could  result  in  tritium 
production  by  the  year  2005  after  the  target  development  and  construction  of  a  tritium  extraction  facility. 
It  is  likely  that  a  new  reactor,  including  the  multi-purpose  option,  would  not  be  ready  by  2005.  Except 
for  the  existing  reactor  option  (including  purchase  of  radiation  services^  an  interim  source  would  be 
needed  to  meet  the  2005  deadline. 

These  schedule  assessments  are  based  on  the  assumption  that  everything  would  go  smoothly,  including 
construction  in  the  case  of  new  reactor  or  accelerator,  contract  negotiation  in  the  case  of  the  existing 
commercial  reactor,  regulatory  review  and  licensing,  and  environmental  impacts  analysis.  There  are 
those  who  feel  that  DOE  is  not  proceeding  quickly  enough  to  meet  the  shorter  deadline.  In  particular 
they  are  concerned  that  DOE  has  not  adequately  accounted  for  the  environmental,  regulatory, 
proliferation  and  costs  uncertainties  as  discussed  above.  The  Congress  expressed  this  concern  in  the 
Conference  Report  of  the  FY1997  Defense  Authorization  Bill.  Recently,  an  unnumbered  report  from  the 
House  National  Security  Committee  also  stated  that  DOE  is  not  moving  fast  enough  to  make  the 
decisions  needed  to  ensure  a  tritium  production  capability  when  needed.  In  particular  it  criticized  DOE 
for  not  providing  adequate  funding  for  the  program.  The  DOE,  however,  feels  that  its  stockpile 
management  program  will  be  able  to  meet  its  objectives. 

Congressional  Actions 

In  the  spring  of  1995,  the  Speaker  of  the  House,  feeling  that  DOE  was  slow  in  responding  to 
congressional  directions  about  tritium  production,  established  a  Task  Force  on  Nuclear  Cleanup  and 
Tritium  Production,  chaired  by  Representative  Lindsey  Graham  of  South  Carolina.  The  charge  to  the 
Task  Force  was  to  review  the  DOE  efforts  to  carry  out  remediation  of  nuclear  and  hazardous  wastes  at 
federal  sites  and  to  develop  and  construct  a  new  source  of  tritium  production.  The  task  force's 
recommendations  are  discussed  above. 

The  conference  report  accompanying  the  National  Defense  Authorization  Act  for  FY1997  directed  DOE 
to  accelerate  its  Jjphased  approach  to  restoring  the  tritium  production  capacity  of  the  United  States, 
including  proceeding  in  parallel  with  site  preparation  for  a  new  tritium  production  facility.!)  The 
conferees  stated  that  the  l)tritium  production  program  must  be  accelerated  to  meet  the  requirements  of 
the  Nuclear  Weapons  Stockpile  Memorandum,  which  identified  a  new  tritium  production  date  of  2005  if 
a  reactor  is  selected  or  2007  if  an  accelerator  option  is  chosen.J)  The  conferees  recognized  Jithe  need  to 
enhpce  the  ongoing  accelerator  research  and  development  and  testing  programs  at  LANL  in 
conjunction  with  SRS  personnel.!)  The  conferees  !)strongly  supported  the  full  consideration  of  all 
technically  feasible  tritium  production  options,  including  accelerator,  existing  commercial  reactor,  and 
multipurpose  reactor  options.!)  The  latter  was  a  result  of  action  by  the  House  which,  in  the  report 
accompanying  its  version  of  the  bill,  had  expressed  disappointment  that  DOE  has  excluded  a  new 
multipurpose  reactor  option  from  further  consideration. 

In  the  Energy  and  Water  Development  Appropriations  Act  for  FY1997,  Congress  appropriated  $150 
million  compared  to  DOE!)s  request  of  $  1 00  million.  The  conference  report  accompanying  the  bill 
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directed  DOB  to  inform  the  House  and  Senate  Committees  before  it  began  any  tests  involvine  tritium 
Tlpon.  ^  commercial  light  water  reactor.  No  mention  of  an  accelerated  timetable  appeared  in  the 

In  the  first  session  of  the  105th  Congress,  the  tritium  program  is  likely  to  receive  considerable  scrutiny 
during  proceedings  for  authorization  of  defense  programs  at  DOE  and  the  energy  and  S  deSment 
ppropria.tions.  The  report  cited  above  from  the  House  National  Security  Committee  suggests  that  this 
review  will  be  contentious  as  the  Committee  appears  concerned  about  the  level  of  efforf  DOE  is  makine 
Sf  stockpile  stewardship  and  management  program.  In  addition,  it  is  possible  that  the  ^ 

Senate  may  receive,  for  advice  and  consent  for  ratification,  the  Comprehensive  Test  Ban  Treaty  signed 
by  the  United  States  in  September  1994.  If  so,  it  is  very  likely  that  a  review  of  the  entire  stockmle^ 
stewardship  and  management  program,  including  the  tritium  program,  will  take  place.  ^ 

Legislation  from  the  104th  Congress 

A?  National  Defense  Authorization  Act  for  Fiscal  Year  1997  HR 

^  passed  House  May  7  1996;  authorized  $100  million  for  tritium  production  and  related  act  vM^ 
The  Committee  encouraged  DOE  to  consider  FFTF  at  Hanford  as  an  option  for  interim  prSuSof 
tritium.  Passed  Senate  May  13, 1996;  authorized  $160  million  to  accelerate  its  phased  approach  to  the 
tritium  production  needs  of  the  United  States,  including  proceeding  in  parallel  with  site  nrenaration  for  pi 
new  tritium  production  accelerator.  House  and  Senate  agreed  to  conference  report  (H.Rent  ^04-774'» 
authonzmg  $160  million  for  tritium  production.  Signed  into  law  September  23, 1996. 

y  Energy  and  Water  Development  Appropriations  Act  of  1997 

Reported  by  Comniittee  on  Appropnations  July  16, 1996  IH.Rent.  104-679^  ^commends  $100  million 

Is^S^ToTo  tn’simtP  h  production.  Passed  House  July  25, 1996  by  a  vote  of  391  -  23.  Reported 

^  Senate  by  Committee  on  Appropnations  July  16, 1996  (S.Rept.  104-3203  Recommends 

Senate  production.  Substituted  hIJ816  as  an  aLndment;  passed 

•A-  cA  ^  'll'  of  93-6.  House  and  Senate  agreed  to  conference  report  IH.Rent  104-7g2'> 

providing  $  1 50  million  for  tritium  production.  Signed  into  law  September  30,1 996. 
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U.S.  Congress.  Committee  on  Commerce.  Subcommittee  on 
Tritium  Production.  November  15,  1995.  Serial  No.  104-47. 
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Oversight  Hearing  on 
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Su'riuSS?' oSeTlWS:  statemM  for  tritium  supply  aud  recycling.  Executive 

m  l1  environmental  impact  statement. 

27,^1^95  ^  Corporation.  JASON  Program  Office.  Accelerator  production  of  tritium;  1995  review.  June 
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CRS  Reports 

Melu?'’”  Transcript  of  a  CRS  seminar,  by  Jonathan 

Altermtiresfor  Congress,  by  Jonathan 
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